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5L3-± #7fl 3l4 H^liElS] X]S Xl^W. °1 Xl 1 ^ ^ XI 2 <3 

B ^Sfl°H« ^*Hr ^7fl§ i^Vtf. o)^L t i cg^o^ til- 71 ^oj} X] 1 
* $^*fciL, Xl 1 ^#5]^ XMH ^V\]o]A]M. ^^j. ^ ^ X eg cd o} tiVEX^m 

Xl Xl 2 ^ ol^Ai, Xl 2 <3<*M ti>£^7l^l Xl 3 lr<£# <£^-gr ^ 

*Kn, X| 2 ^#3tt TflolH isflolA^ ^Tltb XI 2 aVS.^71^1 Xl 4 

^^-i: ^ Xl 1 ^ Xl 3 <3<3£r ^ Xl 2 ^ Xl 4 ^Jitf £ 

XI *§^W. 

£ 11 
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\1020030008570 2003/11/11 

3.2.^ #7fl JL^ H^^l^^)^ ^{Method Of Fabricating 

Metal -Oxide-Semi conductor Field Effect Transistor} 

£ 8 ^1 £ 14^ ^-^3] «^ ^Al^o^l oj-s. s.^^ ^7]1 Jl4 H^^l^E^ « c > 
£ 15^ c}^ ^Al^ofl ccf^ 3-^^ ^} 14 e^^o] ^ tij-^^. ^ 

4> «i£^l H o v, tHl -^1 *i7fl Jl^ B^S^i 

31 Jil^r B^H^I^e] (MOSFET, metal -oxide-semi conductor field effect transistor )•!- 
^}-8-tr4. H^liEi^b ^2) JL^ #*Kfixed charge)^ ^*fl -fr^*] 
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^1020030008570 #^ 2003/11/11 

^^Kmajority carrier)7> ^^(hole)^l Eii ^Tfl 14 B^l^E-i (P-type 

MOSFED^cf. ^1^, ^3 ^6j| ^ ^£7f f^tr ^^-S JfzJ- 

s\9X^, ^"71 P^ £ii ^Htt oleitb f^H7l*l ^5^. o^] ^ 

(holeHl alsfl ol^H( mob iii ty ) 7 > 3. ^ ^ ^ 35 B 7} # 

71 P^ S.^ ^>H« tH*fli!r)-ofi}. o]^ t dfci^/^tflaHl ^ ^ ^AVs]^ 

a> £ ^l ^is.*- 5.3.^ P^ S-^i -§-aH] ^til^o.^.*), ^H] 

^-1- #^ n= 54 A o v B^ 5? B( complementary M0SFET, CM0SFET)* A}-g-tri=r. 

<6> E 1 ^1 £ 7-8: LDD ^S£] 4i^.^/^efl«y <g<*^ CMOSFET^ z\}2: ^ 

<7> £ 1 £ 3# ^s}^ , 74] 1 <3<* «J *\) 2 <3<*!-g: ^1*}^ *K£*ll7l^(10H 

$3* tr^*Hr ±x\&z\^(l5)£- ^tr4. ^7} ^°§<* ^Hl 7l]o]B ^ Thiols £ 

^^■4 S>3flS ^V^IS JflBl^^tf. o}oi] n|.el-, * r 3fls. 3^£)<H ^-71 1 

^ *fl 2 <g^-§- ^lM-^ 7flo]B 3tfl^(20) ^ TlHH E ^nV ^^(25)01 ^^^Cf. 

TllolH 3fl^(20) ^ TflolB t^uV 3zfl^(25)^: 7)]°)JZ. ^frCf. 

<8> o]* > a o V 7 ) ^1 ! cgc*^ ^#Al7l^^ 4I-7] Tfl 2 <S<** ii^r ^1 1 n>^3.(30)# 

A. ^7] A 1 ^3.(30) ^ ^"71 74l 1 <3SHH 711 o]E ^fl€* °l£r ^ 

D }^35 Aj-g-s]-^ 1 o]^- ^(a first low-concentration implantation, 31) 

S. <8«Ua first lightly doped region, 35)o] ^^^cf. 

<9> ^7] 74] 1 n>^H( 30 )l- ^Tl^l- ^, ^V 7 l ^1 2 ic#Al7l^^ #7) ^ 1 cg^# 

Tfl 2 DVia(40)# ^^tlrcf. ^l^^l, #71 741 2 * r ^il(40) ^ ^ V7 1 ^ 2 
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■ 1020030008570 #^ °^7\: 2003/11/11 

TflolB o)£- -og D }/- 3i A>-§-5>^ 2 ol-g- ^og ^.^ (a sec0 nd 

low-concentration implantation, 41)^- -^H^Vcf. °H 4^}, #7l *fl 2 #7l TflolH 

n# %#<3sHfe Tfl 2 ^^(a second lightly doped region, 45)<>1 ^ 

<io> £ 4 £ 7-&- ^S^, #7l 2 P>ia(40)» TflTltr ^, #7l 7lMH <£ 

^^<H1 711 o]H ^*H°H(50)« ^^trCr. ^"71 TflolH i*H°H(50)fe ^ ^ 

<>1H ^<$S\±± ^r£^o] 4£^>7fl SKH^^ -f^S}^ *fl M JL^Cshort 

channel effect)!- ^l«o v W. #7l r&B ^ Jl4°H^ £*l^f- *i# §T 7fl5}<H Jl4 

°1 9l°.v), o]t= «K£*11 #*1^ 7>S*Hr 7}# €• <>1^-§- ^ tr7r*Mi}. 

<n> #7] TlMJE i3llol^(50)# Sf-*Hr «>£^7l^: #ofl , #7l 7fl 1 <^ -§- ^A)?^^ 

A o v 7l ^12^-8: £tt 7fl 3 *r^H(60)l- $#tr^. #7) Tfl 3 °>i£i(60), #7l *\] 1 
°\)*\ TljolH 3fi€ ^ TflojE ^5)1^1^(50)1- °)-gr ^ ^>-g-^ ^11 1 -H^H 

^r°J ^(61)* ^^1W. oH oj-^, # 7 ] Tfl 1 # 7 ] 711 °1H itffloH(50) ^ 

^ ^^^Hfe 711 1 -H^-S. ^^(a first heavily doped region, 65) ©1 3#€i}. 
<12> #71 7)1 3 n}^£L(60)# TflTltr #71 711 2 ^#^171^^ #71 Tfl 1 <^^^- 

Stt 711 4 *V^5L(70)» ^#^-4. #7l 711 4 *}^H(70), #7l 711 2 <8«H*1 ^#3^ 

TflolH aflig ^ 7)1 o]h ^sfi°lA-l(50)» ^>-§-^>^ Tfl 2 JI^JE o]^ 

*3(7D* ^AltVcf. oHl oj-el-, #7l 711 2 ^£1 #71 TflolB ^2fl°H(50) ^fl£) %#<£ 
*ll 2 ZL-^-S <3^(a second heavily doped region, 75)°1 ^#€^r. <>]$■, #7] 
711 4 n>^a(70)# 71171 trcf. 
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<13> «J-^o]H, >^-7l n>ia.s.(30, 40, 60, 70)^ tfl-^-g- ^tfl^o.^. *)■%■<>) — 

fc. ^ W&t±. m-ef-H, aV£*ll *fl^ *H*IH*r a>^1 ^gs] 

#°)^ aV^W. «*D*Mfe, ^ Jl4» ^^S}-^- 

*r 55^ T^ofl* 1-^, LDD^S)^. CM0SFET1- ^l^*}7l ^sflA^ ^ojs. 4 c^s] a>*1 cj-Tfl 

[^ol 0I-J77V f>}^ 7l#^ 
<14> ^o] olBj,^^ 7 ]^^ wl-g-i- ^ CMOSFET^ 

^ ^ *?--§-] 

<15> ^>7) 7)#^ 4^11:^ ^^>7l -g- tbti^l ££e|l7lAH 3tfl^^- A}-g-*> 

°i 31^-51 <%<q * 1-^1- <3<*j^g- s.- tg^Hr 5£^-*Rr CMOSFET^ *fl 

S a o V ^*- °1 °J-^^r 1 ^ * 2 <g<3* S^Hr ^£^7]^: >JH| , #7l ^ 

1 ^ *|1 2 ^^-ir ^7fl^ TflolH ^1-8: *§Aj^. aJ- 7 ] TjlolB sfl€#3 

ofl 711 o]H ^*Rr ^7111- if-^cf. o]o^ #7) ^) X cgo^o} ^^71^-011^-], *\) 

1 £#^3 ^1 1 #^«- ^^^31, ^"71 TjlojE ^HAi-i. «l, #7) ^1 1 # 

^-i- ^ ^oH^i ^71 *fl 1 <$<*\jH- ^ S^^fil 2 

°1^, ^"71 2 ^£^71^]^, Tfl 2 3 Ir^l- <3<3-i- 

-H, ^71 711 o]E ^*H°H* ^lTltl" ^, A o V 7l *fl 3 <^J±<4 <££r ^o)ol^Ai AV 7 ] 
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'1020030008570 %% <£A- 2003/11/11 

<16> ig-rgsj <aj *3aHH 4^, ^71 *j| 1 <3<*£r #7l 7)1 2 ^^^.cf & 

£ ^-£^1 IffU, #7] A] 3 ^% ^"71 7fl 4 ^^^.cf ^ ^£ 

^ ilHbth 5£*r, ^7} Tfl 1 1-^1- ^-71 7fl 2 <3^iU} ^ ^£ 

3 itf*M3, ^-71 Tfl 4 ^"71 711 3 lr^# ^ ^£21 1-^1- 

-1: ^£ 5^. 

°l£r ^>-§-*H ^"71 7fl 1 <3<3<^ «}£^7l^:ofl ^^SlJi, #7] Tfl 2 <3 

4. ^71 ^ 3 <^£- ^-71 TflolB * ^7) TlMH isflo]^!- o]^ 

^-g-^H #7l Tfl 2 U>£^7l^rofl ^^S)ZL, ^-71 7fl 4 <g^£- 

<18> A oM TllolB ^3Eflol ^e)^- ^Sl-#, <lV2}-^2}-#, ^S^, ^ ^ ^ 

51-1- ^ f^H ^7>*1 ^ 5^. ^"71 7fl 1 

^ 7fl 2 ^71 TflolE ^uflolAil- aflT^Hr « 0 V^ ^A^Rr 

3°1 ^HM*^. 

<19> ^71 ^11 3 <8^-g; ^^^>7l 7i ^ ^-71 Tfl 4 lr^# <3^-§: ^Ml , 

^ Tii i n^s. o\3- ^ ^ ^ 2 *n<^5L oi^. ^ai^c^ 74i i °§ 

^ ^ ^ 2 n^s. ^n^r v\ ^ 9X^. ^71 ^1 1 n^s, 

■Sr ^71 711 2 lr^# ^<^2l o>5floi]A-l ^-71 7)1 1 lr^# ^ ^^Sli, 



37-8 



U020030008570 #^ 2003/11/11 

#71 Xl 2 n^S. c$<*^ #7l Xl 4 lr^# <8^£) <XXHH a o v 7 ] ^ 3 <3*jo} ^h. ^ 

» #71 7}<£*\ 3f7lll- ^#<5}7l ^tb €■ cfs. ^aHHI rcfs^ ( Xl 1 ^ Xl 2 

^SLXl^ #°fl, #71 Xl 1 5J Xl 2 ^lM-fe 4^31 XHB 3Jfl^i* 

* ^#*>31, #71 XHH ^^1-21 °<Mj^6fl 711 olB ^3)1°H«- ^#tb ^, #71 XI 1 <3^* 
i^WM ^-71 XI 2 £tt XI 1 4iat ^#*Rr ^Xll- °H , #71 

XI 1 ^21 «>£^7l^ f XI 1 £*i^2l XI 1 Jl-^S. <g^-§: *§#*Kn, #71 XHH 

iXM>H«- XlTl^Jl, #71 XI 1 51^21 XI 1 T^JE <3<3-§; ^#t!r 3s #7] XI 1 

°}i3t XI 71 tb^. °1^, #7l XI 2 ^^-1: 2n#Al?l^A-l 4V7I XI 2 <8^-g- XI 2 4i3 

» *8#$: ^, #71 XI 2 «V£X1 71^1, XI 2 iE^iX XI 2 JH^IE ^ 

#^J7 ; ^- 7 ) TllolH ^X1°H» Xl7l*>ji, #71 XI 2 5i^£l XI 2 t^S. ^ 
#tb ^, #71 XI 2 °^3t XlTltl:^. 

l> ol ^AHlofl ojol^, #7} ^ ! je*^,* N^oIji, Aj-7] >|] 2 JE3l^ P^<Xt=K at!", 

#71 XI 1 Jl^SL *g^*Hr #X]fe #71 XI 1 nfiB. ^ #71 XI 1 <%^S) XH 

xm ^ XHB iXl°H» oi-g. d }a 3 s Aj-g-^H- 01^- ^01 ^jz. i^>jL, #71 

XI 1 T^JE <g<*-i- ^#*Rr #71 XI 1 *}^EL ^ #71 XI 1 <3<XX Xl°lH 

^"Sr ^r°J Xi3S Af-g-^ o]-^ ^oj ^33. £^ ^ ol cf. jg. , #7l Xl 

2 JL^JE <%<*4r ^#*Hr #Xl^r #71 XI 2 ^ #71 XI 2 ^^Sl XHH *H€ 

^ Xl°lH ^XlolA^l- o]£- ^oj D } i3i A>-g-*>^ o]^- ^og ^ o. i ^-^ Jlj a o V 7 ] ^ 2 7-1 

^5L -!-<£•§- <3<3-§: *§#*Hr #Xm #7l Xl 2 ^ #7l Xl 2 ^^3) XHH XHS* °1 
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<22> wj-a^^-Tflir, #7l Xl 1 £ Xl 2 lr^# #7l *11 1 ^ Xl 2 JL^5E 

<8^Ji4 ^ ^#*V4. #7l iJflol% ^5j-#, 

3. ^|^ f| #5K\ EJ.^.-. * -gsj^- ^o]S_ i&7}x\ #^ 

S. <g>^ ^ &4. #7l Xl 1 ^ 2 Af^l ^£ ££3l*liB sfliU 

<23> #7l Xl 1 ^ Xl 2 4^3» *\]7\i5}7} ^ofl, z}-Z}- X| 1 ^ X] 2 °l£r 

*ll 1 ^ XI 2 31^3. <3<3# ^*Rr 3"3l« 4 i^-^r ^ $14. #7l XI 1 
*flU3. <>l£r ^ -^^-8: #7l XI 1 4^3 g #7l XI 1 ^^1^ XHH o)J2- u> 

i3S ^>-8-*>Jl, #7l XI 2 SII1J.S. #7l XI 2 4i3 ^ #7l XI 2 <3<^ 

XlojH sfl^i* °1£ u>iH3. a>-§-*h- ^o] aV^^cf. olofl nj-ej. #7l Xl 1 

^I^S. #7l XI 1 ^-fevE cgo^cq o>2floflA-1 #7] Xl 1 -2^51 <3 ^ 

-*f ^f«<M: Sol, #7l XI 2 #7l XI 2 <g^S] o}Hflo|l^ # 7 1 XI 

2 Jl^SL <$<*2] €t*« 0 Kg- ^^4. HV^^Xlfe, #7l XI 1 m<£3. ^ 

$7} xl 2 :£^<q A>.g-^>ji ( # 7 l xl 2 sf|<im <X£ ^. 7 | xi 1 s 

<24> a o v 7 | 7 i^^ 34x1* ^*>7l fltb 24^- ^*HH 4 = <3, XI 1 ^ Xl 

2 i^H= ^>£^l7l^ #ofl, #71 XI 1 ^ XI 2 44^r ^7flSl XHB n& 

#71 XMB Xl^-i-sl <##«H1 XMB «<S*KaL, #7l XI 1 <3<3 

# i^#Ai7i^A-i #71 xl 2 <8^-g- xl 1 4^a« ^#*Rr ^-xm S^tb4. °H, #71 

XI 1 ol-iEXl^^l^, Xl 1 JE^^l Xl 1 -H-^JSL <3<3* ^#«l-al, #71 XI ol 

— ^ojA-ll. XlTl^Jl, #71 XI 1 i^^4 ^1 2 7-1 ^#t!r ^. #71 XI 
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1 4^Ht X]7)^. °1^ ( #7l Xl 2 #7l XI 1 <g^-§- £^ 211 2 ^ 

3f ^^^Jl, #7l Xl 2 <8^3 oVS^Jl^ollA^ ^ 2 Xl 3 -H^£ <g<3^- 

#7l TflolH TH^^Jl, #7l Xl 2 Xl 4 -H^S ^-1- 

#7l xl 2 p}iat XM^ch 

> o] ^aHH &<>| a-) f Aj-7i ^ i ^aj^ N^°1^L, # 7 ] ^] 2 S.^^- P^^cf. JEth 

#7) Xl 1 1-^1- ^ #7l »| 3 cgcrf o. ^ A j. 7] ^ 2 «. 

^ #7l ^1 4 1-^1- ^14 ^711 ^^tlrcf. o]m, ^7) ^ 3 1-^ 

# <^^3f #7l Xl 4 JL^rJE 3°1 ti >^3i^rf. 

^^l <H ^1«*N 0}=^, ^-7] ^1 1 al*5= #7l TflojE 4^ ^ 

Aj-71 ^ojH ^ol^-i- o)4- ^oj P ^ ai A>-g-^ Aj- 7l afl 1 ^-£^171 ^ofl *§^S] 

-31, #71 all 2 ^# #71 7l)olH 3fl€* °l-& ^T°d 4^3£ >M"g-*M ^7] 

all 1 ^^l ^H^l7l^l ^S)JL, #7l all 3 JL^-S. #7l 7flo]B ^ # 

71 711 °1H ^Xl°Hl- oj-g- d}a 3S A>-g-^r>^ ^-71 all 2 <3 ^ ^ «];£Xl 7l ^ofl ^^Jl, 

#71 all 4 Jl-£-5L #7l XMB ^fl€# °l£r ^ ^35. A>-g-*}a} ^ ^ 2 

cgc^ ti}£^7l^:oil 3^ oicf. 

3^, #71 afl 3 JZ^S. ^ ^ ^>7l # ^ #71 all 4 Jl^JE 

^, ^ all 1 ^ all 2 sll^S. °l£r ^ ^l*}o} XI 1 ^ X| 2 sfl 0 ^ 

*§s§*}$z #Xl» 3 ^ olufl, ^7) all 1 ^ all 2 ^l^S ^l^r ^^^r ^-zl" 

#71 all 1 ^ all 2 ^^^1 TllolH o)£- a>^><^ ^a^c]-. 5E*V, #7l 

XI 1 n°45L °§<*£: #71 all 2 7<\%S. ^ ^ ^ ofsfloU^ ^ ^ X ^ £ ^ # eg « 

SI ^ ^i^- ^SlJL, #7l all 2 ^11^5. <3<3£r #7l Xl 4 ^^Sl 
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°>2fl°fl^ 3 Jl^rSL *>-¥- SH** <8^€4. «HH*l*MI*r, ^"71 

*fl 1 ^ *fl 2 °l£r ^o] -g-^ 44 ^ N^S] 1-^1-^- Aj-g-^a} ^^^cf. 

^-^^Hl^l ^- ApJ-ol ^^-^1 ^ £^ *>7l ^*ti ^^£]o^^^ ^o]uf. £^ 

4^ # ^TT 71^; tfofl SJcfjl <d#£M*l*r Zl^^r q-^ ^ iE^r #°fl ^ ^ 

<29> £ 8 ^fl^l £ 14^ 4€- S-S-i ^7^1 JL^- H^^l^B^ ^2- Oj-^^- ^^s> 

71 ^^^£l-oiq. 

< 30 > £ ^4^, I ^ 2^-8: ^l^Rr <&JE*l]7l#(l00)# # 

7l *fl 1 ^ *11 2 ^<*!£- a^s. 4^ JE^S} B^^l^Eil-ol tg#£)i=. ^£-5., ^ % 

°] #7) ^1 1 <$<*\°\] NM0SFET°1 ^^^cf^, ^7] A] 2 ^^^^ PM0SFET°1 ^^^cf. 

<3i> ol * , ^1-71 tiVE^fl 71^(100)^1 i3<8*H ^cgcd-g. ^*Rr ^71-^^4(105)^: 

&t)r. #71 El 4(105)^ B3!*l(trench) 7l^ 5E^r S 51^ (LOCOS) 7l#^ 

m 91^-. SE^V, #71 ^4^-^4(i05)# ^*>7l # Hi^r *ofl , 13 <^(well region)^ 

°l£r C| ^A]^ ^4. olnfl^t, ^-71 1 <g ^ ^ 2 

°H^r Ir^l-o] ^ojs]^ ^o] 4^-3) 5>4. 
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105)^1 ^€ ^3E^l7l^r #<H1, ^Hr7flsl tIHh Jflfi*(117)-a- ^ 
tr^r. #7l Tfl °1B sfl€*(117)^- #7} %#<8^ 3? #7l 4i7>^-e| ^-(105)1- 7}^=^^ afl 
«>#^*Mlfe ^V^lS. TflolB ifl^(HO) ^ TflolB 2()^(ll5)o. 

^-71 t)Hh sfl^(ii7)^- *§^*Hr ^Tflfe #7l dt^BW 105)ol ^-£.^71^ 

TIME ^<£-3V £ tJMH S^-fr *Hl5L <§#^- ^, oil- sflE^SKr #7fl# 
4. ^7l SflE^ ^7j)^ #7l Tflol^ Jfl^*(117)«>l ^"71 afl 1 oj<3 ^/£fe ^fl 2 #JjL 
» 7}S^S£^ ^l*Vcf. # 7 J TllolH %<&n4r $^*Hr ^741^ #7l tf<S<8^-fr <1#3H 
^Tfl-I- JL^-SRr ^o] taV^^l-4. #7l TflolH 4^ ^3€-, ^sl^H 

— , ^r, £^ ^sl-l-, ^^1^ <d^€ 3°l:£ tb7>^l -§-^3. ^tr^-. 

#71 SflEl^ *H1, a o V 7 ] TflolH S^S) tfJjLofl #3^, ^ ^s) 

€■ #3^3*^ f^H 3<H5. ^7>^l g-^-fr cl ^5L ojcf. 

#71 TflolH *B€(117)°1 <8#^ tiVH^7l^- #ofl, A] 1 ^^(120)^ ^^W. #7l 
1 ^^^(120)^: ^Sr^f, -gBjS- ^ &7}x]<£ ^ flcj- 

. -& i£^oi oj ^aHHI oJ-H^, # 7 j i ^9j^-(i20)^ *3 (thermal 

oxidation) SE^ sJ-«}-7l#^2}- (chemical vapor deposi t ion)# <*]-8-SW ^&1# # 

Sj-nT-olcf. 

^^^-cf. o]$. t # 7 ) ^ ! ^o^nj.( 12 o)^ #-f^ol nfl*r*l, #7l 711 2 ^^H: ol«J- 

# ^^Vcf. o)6\] tt}-e^ ( #71 TllolH ^^l-(117)2l ^^ofl^ TflolH ^S|)ol^(130)7> 
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1020030008570 - %^ 2003/11/11 

<36> ^-71 x| 2 4 #7l oH(i30)fe #71 all 1 ^^-C 120 HI cflSfl 

*§W=t. #^HH1 4 = ^, #71 ol«^ ^ ^.cv ^. 7 i 

*^<8«? 2^r #71 TllojE 3fl^t(117)^ qz* £#o] ^§ 7>^#£- 3^3^ ^ 0^ 

#7l all 2 ^<d^ #7l TflojH sfl€(117) ^ SSell^l^B^l EflSJHJE ^z}- ^ 

^-i- ^*rfe ?J°1 W>^-3l^Cl-. «Vrgo] ^AHHl al-5^, all 2 

^ ^£l€- ^51^ #£^, ^Bl^ #3^3^-, ^el€- n«>°l^- £ 

<37> £ 10-a- #2:^, #7l 711 °|S ^H*|(130)«- 5L^Kr ^H^7l«- #ofl, #71 all 1 

<3^# ^#^171^^1 #71 all 2 Q±r afl 1 ^a(140)» *§#tri=r. #7l afl 1 t>\+=l 

(140)*f -f-#^«y a>^1 ^.g. A}-g-i5H iS^l^liB^^ 3°1 w>^-^^cl-. o)6\] nfs 

^, #71 all 1 'S^H^r #71 TllolB ^5)H*1(130) ^ #7l all 1 ^^^(120)^1 ici^i}. 
SEth ^^1 i4 €- tcl-s.^, #7] 711 °m ^H*1(130)t- ^^Hir -S-oV, #7l all 

1 ^^(120)°] #71 TllolH 2fl€(115)°l SU^. 

<38> #7] xl l D>i5L(140), #7l 711 °1B 3fl €(117) ^ #71 Tinn isfl °H (130)« o}£- 

^r°J Af-g-^ XI 1 Jl^S. o]£- ^( a first high-concentrat ion 

implantation, 141)-g- ^ltt^-. n , #7l all 1 ^^^1^, #7l Tll©^ 3^(117) 
a>£^7l^;(100)<Hl *ll*l£l^ all 1 a°l2l all 1 ttS. ^# ^^l-(a first heavily doped 
region, 145)°1 ^^tf. #7l all 1 -2^51 <3<3#(145)£- tflsf #7l TlM^ jrfl^ 

(117) ^ ZZ. ^^^1 #71 TIME ^s)l°Hl-(l30)£} anv f ^ ol^^cl-. ^7) 711 o]e n 
^(117) <8=^ofl #71 afl 1 -H^S <^^-i-(145)^ NM0SFET SE^r PMOSFET^l 
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#71 711 o]H ^1^1^(130)1- XlTltr^. -*7l 711 °1B ^XH*| (130)1" XlTjSRr ^XItt 
^7) XI 1 ^3.(140) g #7l XI 1 ^«3^r(120)°11 tflsfl *i z>^- *]z}- elHslt 

B =fl€(H7)oll tfl*IHS. AlZ]- #3}^ Z>^ ^o] H>^*>Cf. 

-^71 TflolH ^XH^(130)7> XjT^ «KE*ll7j:&ofl tflSfl, X) 1 T^JE o]£- 
first low-concentration implantation, 151)^- ^^ltr 1 ^. ^ ^^Hl°ll ^4^^, 

71 X| 1 T^JE ol^. ^og ^(151)^. >^7l Xl 1 JI^Sl o]£- ^oj ^(i4i)oflAi A>-§-£ # 
71 XI 1 4^3.(140) ^ #7l XI 1 XHB 3fl€(117)^- tfA] ol^- ^og n>^a.s. A}-§- 

°H ^2*, ^"71 XI 1 Cflef ^-71 TlMB 3fl^(H7)^ o] £) l£ , # 

71 TflolB 3^^(117) °<M^ ^-£^71^(100)011 tifl^lsl^ XI 1 <3<*( a first 

lightly doped region, 155) °1 ^£4. #7l XI 1 ^ ^(15lHH A>-g-s|^ 

^7) XI 1 JL^-SL o}4- ^oj ^(14lHH Af-g-sl #^#21- z>£ JE^^lcf. 
^, wHMtr "3 ^HHl 4 = ^, ^71 XI 1 ol^- ^(i5i)^. N ^2l 

^-g-tb^r. 5Etb ^"71 XI 1 ol^ ^oj ^^(151)^ ^-71 XI 1 Jl^-JE °l£r ^ 

«y ^(141)^.4 ^ ^ ^ ^1^. °H1 tcj-e}-, ^-71 XI 1 

^ (155)^8- #71 XI 1 ^^(145)^4 ^ XI 2 ^€tf. 
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<42> ^ ( ^-y] ^ojE ^3\)o)A] (130)71- ^7^ *Y5L*\) 7l 4£ofl tfl^fl, 1 *jl<H^- o]^- 

^(a first HALO implantation, 152)^: ^a]^- ^5. &c4>. ^1 1 31^5. ^oj ^ 

(152)£r -^-71 1 7-^51 ol-g- -og ^(151) # ^ j^ofl aJa^ ^ £.4 tf 7 ) ^ 1 7^ 
£ ^ ^^(151)2f ^7^1, Aj- 7 j *fl 1 ol^- ^og ^.^ (15 2)c. ^. 7 ) ^| x v} 

^3(140) ^ ^-71 *fl 1 <$q9] 7)}o)^ 3^(117)^- *r^ a ^ 7.>-g-^-r+. ^-7l 

*)1 1 *)]^sL o)£ -og ^.^(152)^. #71 1 T^JE. oj^ -oj ^-^(I51)^cf ^ o]^- ofl 
aJa^i}. ol^l tr)-^, ^-7] *q 1 ^ ^ ofl ^ , ^7) 1 ^^(155)^ o>Efl 

°fl ^l^M, a o v 7] ^ ! j7^£ ^^(145)^ ^ ^^-1- £tt ^ 1 Sfl^S ^^(157) 

°1 ^£4. ^"71 *1] 1 n<£g. o)£- ^og ^^(152)^ ^71 ^1 1 JL/Z\±§-5. o)3- ^ ^ 
(141,151)^ cf^ 51*}^ #^1-^ A>-g-*}-cf. ^, w>^tr ^HH 

^•71 1 sfl^S. o)^ ^og ^^(152)^ !:^-i-g- A>-g-*}o} a] a] 
<43> ^-71 1 JL^-S., *\] 1 ^ 1 Sfl^S. ol^- ^og ^.^(141, 151, 152)^ 

Aj-7] tij-i^ 7 l^-(100)ofl Cfl^fl TjAj-^Tfl ^^Rr, o] -g- ^^g 7 ]^o. Af-g-^H 

<44> £ 12!- fe<5r<3 , ^71 1 * r ^H(140)» *\)7]^. Aj-71 *fl 1 ^3(140)1- 

^ #31^ #7] ^1 ! ^<a^(120) ^ #7] TllolH ^]olAi(i30)ofl cH*V ^-g- ^^sj-^- ^ 

<45> ol ^, Aj-71 ^] 2 <$<*^r ^#A]7l^^ ( Aj-7] ^1 1 ^ ^ ^ *\] 2 160)1" ^ 

^-C+. Ojoll ttJ-Sf, Aj-7) 2 ^^oflA^ ^"71 TflolB ^S)HAi(130) ^ Aj-7] ^ 1 ^^^(120) 

ol aj-71 ^ 1 °r^3.(140)Sr aJ- 7 ] ^fl 2 ^ 3 (160) -^Aj-^o] A > 
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#7l *D 2 n>ia(160), #7] afl 2 *j^sl TllolH afl^(H7) $J 7flo}B i^o] ^ (130)* 
°l£r ^r°J ^f-§-^ 2 JL^-S. ^(a second high-concentration 

implantation, 161)* ^a]^. zl #7l z\] 2 ^^l^, #7] 7)]°)B. ^(117) °<H*2l 

«>£^7l #(100 HI «fl*13^ *ll 3 2 °3<3l-(a second heavily doped 

region, 165)^1 *S#£i}. #7l 2fl 2 JI^H ^^1-(165)^ cfllf #7l Tin^ sfl€ 

(117) ^ ZL #71 tIMH ^ 3fl ^1: (130) Si ^r<L># ^5. °13^4. mJ-t^ «^ 

*ltr <y ^HH tcj-eig, #7] ^ 2 .H-^S. o]^- ^og ^^(i 6 l)^ p*g A>-g-^-cf. 
51 13* #2:^, #7l 2fl 2 JI^-JE ^^(165)* ^#3r ^, #7) *H 2 <3<3H1 

#7l TflolH ^3fl^ ^-1(130)1- ^Tl^rf. #71 TflolH ^]ojAi(130)!- ^71^ &7\)^ 
#71 2fl 2 *}i£l(160) ^ #71 2fl 1 ^<a^(120H ^ ^4 'id^* ^Zf SH^S 

^}-§-*Hr, ^-U-# ^ ^^o] ^ol «l-^-3l^cf. olofl Dl^H, #71 ^ eflA^^ #7] 711 ol 
H 3fl€(117)°11 cfl^^s ^ Aj^-g: ^o] «>^§>cl-. 

#7l TllolH ^311 01^(130)71- T^T^ ti]-£^7l^;Oll cfl^fl , 2fl 2 c>l £ ^oj ^.^ (a 

second low-concentration implantation, 171)* ^ltr^f. ^T^^l °J ^^HHl ^s.^, # 
71 2fl 2 7-1^51 o}£- -oj ^^(171)^. #71 *11 2 o]^- ^oj ^.^ (161)oil ^ A> _g_,g aJ- 

71 2fl 2 °>iH(160) ^ #71 211 2 oj ^31 711 °m ^€(117)* cf^l ol-e_ ^og d>^ 3S A>-g- 

°H "H*. ^7} 211 2 ^oflir, iflSf #71 71MH 3flBi(117)^ ^n>^ O^S^A), # 

71 711 °1B 31^(117) aVSL^mUOOHl tifl ^15]^ 211 2 1-^1- <3<*(a second 

lightly doped region, 175)^1 ^#€^-. #7l 2fl 2 t^IE o]^. ^oj ^ (171)oll ^ a)--^^ 
°l-£r£r #71 211 2 JL^51 ^oj ^(161)0^ A>-g-^ ^^#3}- ^ SL^^c)-. 
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^, £ ^ 4^, #7l Xl 2 ^^5. <X£- ^oj ^^(171)0. pigo} 

#7l Xl 2 Z^SL o}£- ^^(171)0. ^-71 Xl 2 ^ 

°J ^^(161)^^- ^ E^ ^ ^-8- <HH*l5. ^Al^c}. o]^] n^e}-, #71 Xl 2 
^^(175)^ #7l Xl 2 JL-^iE <^^(165)Jicf <££r Xl 4 ^ojsL ^^^4. 

<50> #7l TiMH ^3flolxi(130)7> af|7^ a]-S.^7l^oll tfltj) , Xl 2 ^ 

^|j(a second HALO implantation, 172)-g- ^5- 91^. #7l Xl 2 Sfl^S. °l£r ^- 

3U72)£- #7l Xl 2 T^SL oj-g- ^og ^(171) # SE^ ^°\] <£X\^r ^ ^cf. #7l *)] 2 ^ 
^r-£ ^r°d ^(171)^ #7}7]1, ^-7] X| 2 °1£ ^-^(172)^: #7) Xl 2 

*}i£L(160) ^ #7l XI 2 <3<*£l XMB sJ|€(117)-a- °)£r ^ ^>-§-W. # 

7l XI 2 Sfl^S. o)£- ~<g ^^(172)^ #7l XI 2 7^5. °l£r ^oj ^(i7i)a.cf ^ o]-£- 
<*M*l3. ^Al^cf. o]o|) t^H}-, # 7 1 XI 2 ^^l^r, #7) XI 2 ^# <^^(i75)o) 0 > 

eJM «U151<X, #71 XI 2 JDL^JE ^^(165)^1 *Hf ^-8: S^r XI 2 <3 ^ 

(177)o] ^#^4. #71 XI 2 °l£r ^oj ^(177)^. #71 XI 2 JL/^JE ^oj 

^^(161,171)^ cf^ 5=*i^ S^g-fr A>-g-*]-cf. ^, £ ti>^^ ^aHHI a|-H 

#71 XI 2 SflHS. ol^. ^oi ^.^(i777)o. N ^ «-^o- x[^c^ ^Al^-cf. 

<5i> #71 XI 2 JL-^SL, XI 2 *)^3E. XI 2 <>l£r ^<£J ^8(161, 171, 172)£- AA 

#71 tiV3EXl7l^r( 100)4] cfl^fl 3*>*1»1 ^*Rr, ^a} a^H 

^#^" ^ SZ^. ^A>4 ^Al cfle^ ! vfl^l 50JE<a ^ SJcf. 

<52> £ 14* , #7l XI 2 n>^ 3 (i60)# Xl7l^Vcl-. #71 XI 2 ^3(160)» XlTl^V 

^ ^^1^ #71 XI 1 ^^^-(140) ^ #7l Xl^lB 3fl^(117)ofl tfl«fl ^Zl- AjeJ}^ o. 
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o]d\] t^b\, £AltV Xl 1 <$<*\ ^ Xl 2 <8*H^ LDD ^2: ^ HALO #3 , 

£ ^3 nf= *JaHH 4H^ f £ 13^Ai #7l Xl 2 t^S. <X^°d^ 

(171)* tfl4l*M, *fl 3 ol-^^og ^(171-)* ^Al^tKs. 15 #2:). #7l X| 3 
3(171' )£. *V8-3fe *2 4i3 f^XH, ^"71 Xl 2 7^£ °] -£^r°J ^ (171) 

4 f^*>4. SEth XI 3 ol^<a^(i7i')^ ^7) XI 2 -H-S-S 01^^^(161)4 

£2 2^°.^. ^14tt ^ol yj-^-^^-dl, -B-Aftb 5^ 2?jo.3. *Ja|^ ^s. Si^. Xl 
» ^-7} XI 3 °1£: ^•^(171')-8r ^71 XI 2 oj^oj ^(i 6 l)o) £ 

?H 10 ifl*] 100*3. ^A]^ ^£ oicf. SE*]r, Aj-7l x| 3 *]■& (17 V ^7} Xl 

2 Jl^SL o)£- ^(161)Ji4 ^ °l£r °HM*1 ^A]§>^ ^o] tij-^-Zl^cf. ZL 

^4, 3 *i ^ , ^"71 ^^(175')-^ ^-7) XI 2 JL^SL <^^(165)^.cf <£X1 

^4 SEcf-E- ^HH ttfH^, aV 7 ] ^ j_ cg^oflA^ Aj-7] XI 1 7i^£ o}^- 
3(151)* S4€ tflXRVcf. o| ^ Alofl^ A o V 7 l ^| 2 ^-^S. °l-8r ^<^3 

(171)4 ^71 XI 3 o]^<y^(i 7 r) AH^ ^4 -o.A)-sl-Xl cfl-S-£l£.S ( #41$ ^ 

[1^4 Jl41 

£ t^Xl $ 7 fl4 v}^EL Xl^# 4~§-*M JI^S. ^ 7i-^£ 1-^ 

-§- 2.-^ ^$4. °H 44, LDD ^2:4 CM0SFET-§- Xl2^Xl :£jl$ X)ifi4 

^ #4 ^7flS f^>4. H 14, $3E*H Xl2*Kr #Xl» #^ 5U4. a 

tK 1^X1 44 ^Ajs)^. MOSFET-8: LDD #7l nfl^-Xl , 4iB *|| ^ Jl4°A 4€- 
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n ^ ^# <r $m. »H rH*H, ^7>3S) Sfl^S. 

4 s 91°), ^ ^43^-5- HJ-fH 

wj-g-o.^. #51*11 ^12:^- ^ 
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1^8^* 1] 

*fl 1 ^ ^ 2 <g^-£ 5Lf-*Kr «h£*ll7m #°fl, #7} >0 1 ^ *fl 2 *Wtt 

TfloiH sfl^l-^- ^#*Hr #31; 

#71 *|| l ^^2] ^JE^l7l^rofl *fl 1 S.£*&£\ 1 <3^4 $>S*Hr #31; 

#7l 1 ^oiH ^#5]^ #71 TllolH i3ll^^« *IM«Hr ^7^1; 

#71 ^1 1 <3<3^ ^£^7}*^, #71 2)1 1 <S«iLCj- ilolol^A-^ ^-71 ^1 1 

£^2} 2 ^#*V^ #31; 

#71 2 <3<*£l «>£^l7l^l ^l 2 JE#^2l 3 1-^1- «3^-g- ^#*Rr #31; 

#71 2 ^ ^ <=H1 ii#Sl^ #71 71] o]E ^olA-H- 711 71^ #3ll ^ 

#71 2 <^^2l ^JE^(l7l^, #71 7)1 3 i2°H#*1 #71 31 3 

^ JE^^l 7)1 4 ^#*Rr #3l» J£^*m 3* 433 *V 

rr CMOSFET^l 31 S ^ . 
[^n 1 ^- 2] 

31 i *<h 5a<>w, 

#71 1 <3<3-£- #71 ^11 2 -!-£-§- ^^^cf ^ ^51 S^r>JI, 

#71 ^1 3 <8^£- #71 711 4 ^^^.Cf ^ ^£^1 ^ 

3) .2.3. i}^ CMOSFET^l 31 2: . 
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3] 

*n i sa°H, 

#7l 2fl 1 #71 *ll 2 ^iU} ^5,2] 5L^>JL, 

2fl 4 <3<3^ #71 *11 3 <3^4 ^ ^£^1 JL^>^ ^-Ir ^ 

*>fe CM0SFETS1 2H2 w 0 v^. 
4] 

^1 1 %H1 91°]*), 

#71 211 1 #7l TflolB sflHH ^ # 7 1 TllolH isfl°H« ^ **oj v} + 

3^ ^>-g-3rH #7l 2fl 1 «}-£2ll7l^:o11 ^^SlJl, 

#7l 211 2 #71 TflolH n^Sr °1£- ffiHS A}-g-^H #71 2fl 1 

^^Sl tiK£*11 71^11 

#71 211 3 #71 TllolB 2fl^i ^ #71 TflolH ^211 0] A^l- ^ ^Oj D >i 

#71 211 4 oJ<^ #7l 711 °1B. °l-8: ^r°J ^iai ^-g-^M # 7 1 21] 2 

UVE^M^ ^2js]^ m^l O.^ ^i=. CMOSFET^l 211 S: ^ . 

[^T 1 * 5] 

*11 1 %H1 

#71 TflolH r^^olA^ ^El^. #2)-^5|-# ( -^E^ #2}-^, eJ- 

^ f^H ^7^1 *g#*Rr ^1- ^JlS. S}*r CM0SFET 

£1 211^; 

37-22 



^1020030008570 #^ ^^j-: 2003/11/11 

l^TQ 6] 

4 l %H1 91°]*], 

2] ^A]^ ^-i- f^o S ^ CMOSFET^ ^ . 

7] 

^1 l *<M1 &<>H, 

^IM: ^*Hr 3J-g- ^£.3- CMOSFET^ ^2: ^ . 

*fl i sa«H-H . 

^71 ^ 4 <3<^ ^, 2 °1£ aJaI^c^ ^ 2 «fl 

•S3, ^-fr ^*Rr cj^j-g. d 5L^>S), 

Aj-71 2fl 2 sfl^S #71 4 ol-efl^^ ^71 3 <83^ 

*HF- ^ a o V * §^ ?ASr J^r^SLsL ^ CM0SFET21 ^2: *fH] . 
9] 

*fl 1 ^ 5? *fl 2 <3^-a- 5E.^*Rr #51*ll7l# Aj-o)] ( Aj-7] ^ i ^ >]) 2 <3^# *]*4fe 

Aj-71 TflolH 3flfi 1: Si ^^Hl TflolB ^l^H* ^ ; 
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#7l Xl 1 #7l Xl 2 ^-t- ^ Xl 1 4i3t ^#*Kr 3: XI; 

#7l Xl 1 ^SEXl^ofl Xl 1 5L^9) Xl 1 Jl^£ ^£-§- o. 

#71 X] 1 ^"^H ^#3^r #71 XHB ^X1<>H1- X|7l*Hr #31; 
#71 XI 1 a]:S.Xl7mXl #7l Xl 1 H#^3] XI 1 z\*5. <3<*-^ ^#*> 

#31; 

#7] XI 1 4i3t XlT^Rr #X1; 

#71 XI 2 <3^€- ^-71 XI 2 <3<3* XI 2 nf^al- *8#sRr #X1; 

#71 XI 2 aViEXl7l^l XI 2 Xl 2 JL^5i <3<*^- ^*Rr # 

XI; 

#7l XI 2 <3^HH ^#5)^ #7l XHB iXM*ll- Xl7l*>fe #X1; 

#71 XI 2 ^^^1 ti>£Xl7l^;Oll #71 XI 2 SL*}^ XI 2 7^5. <3 * ^#*> 

fe- #X1; ^ 

#7l XI 2 4i3t XlTl^ #X1« St^Vfe ^ S-^^-S. *Rr CMOSFET^ XlS 
10] 

xi 9 %hi sa°H. 

#7l XI 1 mil 7 A-ir *}^r CMOSFET^l XI 2 «o v ^. 
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111 

xi 9 sa°H, 

X| 2 £^£r P^<y CMOSFET^ XlS ^ . 

[^t 1 * 12] 

XI 9 &<H*1, 

^71 X] 1 5L*5L <^-gr ^*Hr ^Xl^ ^-71 XI 1 ^ ^7l Xl 1 ^ ^ 

77. 

^71 XI 1 z\&5. Ir^l- ^>S*Hr #Xl^r #7l Xl 1 ^ #7l X) 1 <3 <3 

^ Xl°]B 3^^^ o]£- -oj o}a 3£ A}-g-<5}^- o]^- ^og ^ o. ^ o. e^o S 

CMOSFET^l X]S ^ . 
13] 
XI 9 %H1 

^"71 XI 2 ^^1- *g^*Rr ^Xl^ #7] XI 2 £ XI 2 ^ 

3 XMH XI ^ £ XHH ^Xl°H# ^og D ^ 2S Af-g-*Hr- °]£r ^ 5£^V 

77 

— ) 

^-71 XI 2 7^£. <^^# ^*Rf #7l XI 2 4iH £ ^-71 XI 2 

S\ XMH XI ^r°d XiHS a>-§-^ oj-g. ^oj ^ o. 5.^].^ ^.g. s). 
CMOSFET^ XI S ^ . 
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[3^8- 14] 

Xl 9 %H1 5U°H, 

#71 *fl 1 ^^-8: #71 1 ^^icf ^ojs. ^ 

#71 ^1 2 *J*JE. <3<3^ #7l XI 2 Jl^-S. Sojs. f$s$ t } 

^ ^-ir ?fc= CMOSFET^l *flS « 0 V ^ . 

[^T 1 * 15] 

9 * 0 H1 5fl<H*1, 

#71 XMH ^*\)°)*\±r ^ £}--§-, ^el€- #^^^-#, ^el€- #5f^, ^el€- ft 

2)-!- ^ ^Ble^ f^H -id^ $7>*1 ^#*Rr ^* CMOSFET 

51 ^12: 

16] 

XI 9 *oHl sa*H^i , 

#71 XI 1 ^ XI 2 d>^h^ a>^1 -g-sfl ££el^liB Xl€l"^l ^-ir ^ 

CMOSFET^l H]2i ^ 
17] 

XI 9 &°H, 

#71 xi i ^3t xi7i*>7i #<hi, xi i «o<as. ^ai^h xi i *n«a 

3. <3^-§: *§#*Hir #31* 3 i^>£l , 
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#7l 1 31^5. oj-g- ^og ^. 7 | ^ x ^3 ^ ^fl x og^s} TllolB sfl^ 

# °1£ Hi3S -M-g-^-ji, 

#71 1 Sfl^S. #7l 1 ^# cg^o^ ol-EflcHl^ ^-71 Tfl 1 

^ =§^K§- g^s. ^il- ^ CMOSFETS] ^2: « 0 V^. 

18] 

*\) 17 %H) 5U<>H, 

#7l 1 n<£3. ol-g- ^og AV 7 i *)1 2 5L#^ *)--§- SRr s^o 

3. CMOSFET^ ^2: . 
19] 

#71 211 2 n}iHl ^7l^>7l ^ofl, ^} 2 SflUS. o]^- ^og ^ o. ^Al^H *f| 2 n <U 
#71 2 *fl o]^ ^og ^-71 2 4^3 ^ #71 2 <8 ^ 7))o}^ 3^ 

#71 *ll 2 fs^S. #71 2 *]^JE Ol-gflofl^ ^-71 2 -H^51 

<8^sl ^ ^« 0 v^ §£s ^s}^ 3}* f^o S ^ CMOSFET^l *fl2 
20] 

*ll 19 *cH 91°]*), 

#71 2 n<U5L o}4. -oj ^ O. #7l 1 i^^Sl A>-§-^ f^lO 

5. S}^ CMOSFET^) ^]2: « 0 ^. 
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21] 

Xl 1 ^ ^ X] 2 X^SRr tiV£.^)7l^- #°fl, ^-71 4 1 2 *li-Hr 

#7l XHB. afl^-i-o] o^tfofl Til o]h *§^*Hr #31; 

^■71 Xl l ^^s] «>£^7l^:ofl xl i xl i ^^5>^ # 

31; 

^-71 Xl 1 <3<2HH ^#5}^ #71 XMB ^sfloj^l- Xl7i*Rr ^Tfl; 
^"71 Xl 1 <g<^ «V£^7l«l #7] Xl 1 JE*1^ Xl 2 ^# 
^ ^711 ; 

^71 Xl 1 Xl7i*Kr #X1; 

^•71 Xl 2 <3<3* ^#^71^ Aj-7l X] 1 Utt XI 2 4i3t ^*Rr #7*1; 

A o v 7) Xl 2 <3<^ «V£Xl7l^ofl XI 2 5=^ 3 X] 3 JL^JE <3<3# ^SRr # 

XI; 

A oM XI 2 #71 XlojH ^H^-fr xjTlsV^ cfTfl; 

#71 XI 2 <3<3^ aVS.^71^1 #71 XI 2 Sl^Sl XI 4 JL^iE lr^# ^#*> 

#7l XI 2 n>^^l- Xl7l^^ #X1# if-*Hr ^-^-5.5. *}^r CMOSFET^ XlS 
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l^tt 22] 

Xl 21 *<H) StM x] t 

^7} X] 1 S^^-g- <5>^r CMOSFET^ XlS 

[^^o> 23] 

xi 21 sa<H>H ; 
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